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Summary of Experimental Results 1984 
Phosphorus Nutrition of High Rainfall Pastures - Peel Harvey 
Estuarine System Study (Phase II) and Related Phosphorus Work 
A. Sources, rates, time of application of phosphorus on high rainfall 
pastures. 80AL2, 80AL5, 81AL5, 81AL6, 81KE2, 81MA4, 82AL10, 82HA31, 
82HA32, 83HA26, 83HA27. 
B. Soil test calibration curve trials on Bassendean sands. 82HA20, 82HA21, 
82HA22, 82HA23, 82HA24, 82HA25, 82HA26, 82HA27, 82HA28, 82HA29, 82HA30. 
C. Soil test calibration curve trials on Coolup sands. 83HA20, 83HA21, 
83HA22, 83HA23, 83HA24, 83HA25. 
D. Phosphorus rundown. 82HA14, 82HA15, 82HA16, 82HA18. 
NOTE: Summary is in two parts. 
1. Peel Harvey catchment program (Deeley, Barker) . 
2. General program on high rainfall sandy soils (Yeates, Clarke) 
D.M. Deeley, 
J.s. Yeates, 
B. Barker, 
M.F. Clarke, 
PRD, South Perth 
PRD, South Perth 
PRD, South Perth 
PRO, Albany 
General 
Summary of Experimental Work 
General Aims 
The work summarized here was commenced with the following aims: 
1. To improve the efficiency of agricultural utilization of phosphorus 
applied to pastures on the deep leaching sands of the high rainfall areas 
2. To minimize phosphorus loss to drainage from the deep sand, and thus 
reduce eutrophication problems in adjacent waterways. 
Five potential ways of reducing the phosphorus losses from fertilizer sources 
while still maintaining optimum level of agricultural productivity were 
considered possible. These were: 
1. The use of accurate soil tests for predicting phosphorus requirements 
and thus ensuring that only phosphorus actually required is applied. 
2. Modification of times of application of soluble phosphorus fertilizer to 
maximise the plant utilisation.of applied P, and to minimise losses. 
3. Development of phosphorus fertilizers of lower water solubility than 
ordinary superphosphate (and hence with reduced leaching losses) 
4. Use of deep rooted and/or perennial plant species which are better able 
to utilize applied soluble P. 
5. Modification of the sandy soils to increase phosphorus adsorption 
capacity and hence reduce or eliminate leaching losses. 
To date research has been chiefly concerned with the first three of these 
possibilities. 
1. Accurate definition of phosphorus requirements of the sandy soils 
General considerations 
To accurately define P requirements the parameters of response curves for 
currently applied P and the residual value of past P applications need to be 
established. From these, a prediction of P rate required to achieve a 
nominated level of production in year 1, and the rate necessary to return to 
that level in year 2, 3, 4 etc. can be made. Residual value of past 
fertilizer applications can be estimated either from a previously defined 
residual value function (RVF), or by use of soil tests calibrated to growth 
potential in the subsequent season. 
The ultimate aim of accurate prediction of P requirement for permanent 
pastures is to determine the maintenance application rate for any desired 
level of production {i.e. the optimum economic rate, determined by the 
cost/price ratio applicable). The maintenance rate is the minimum required to 
maintain growth which does not increase soil P storage, and this rate will 
determine the magnitude of long term leaching losses as, at true equilibrium 
(assuming asymptotic soil P 'pools'), P applied= P lost in product+ P lost 
as leachate. 
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In practice both the shape of the response curve for currently applied P, anJ 
the residual value function of P applied to the sandy soils are variable 
because of seasonal influences on plant qrowth, fertilizer dissolution and 
leaching characteristics, and differences in soil type and fertilizer 
history. Estimates of the various parameters required for prediction of long 
term P requirements are therefore difficult. 
Prediction of current P requirements - soil test 
Current work has established a soil test calibration curve for the deep grey 
sands (Figure 1) which, with an estimated Mitscherlich 'C' coefficient for the 
response curve for currently applied P, results in recommendations for reduced 
P applications compared to previous ~ecommendations and rates in common usage. 
Predictions for sand over clay duplex soils are hampered by the lack of a well 
defined soil test calibration curve (due to a dearth of responsive sites for 
experimental work in 1983) • Available data (Figure t') suggest that 25 ppm is 
probably adequate as a cut off point for response on the sand over clay 
soi.ls. That is, the Mitscherlich 'C' coefficients for the soil test curve 
(related to P sorption) is approximately 0.40 on the deep grey sands and 0.16 
on the duplexes and will range between these two values for individual 
paddocks. Appropriate 'C' coefficients can be determined by using an 
objectively measured criterion related to P sorption (such as reactive iron) 
and scaling 'C' values between 0.40 and 0.16, allowing P rate recommendations 
to be made for the range of sandy soils without further extensive experimental 
work. 
Soil test survey work in the Peel Harvey catchment and calibration curve data 
indicate that because soil test levels on many paddocks are above those at 
which responses would occur, short term reduction in average P application 
rates of 60% (compared to 1982) on the Bassendean and Coolup sands would not 
reduce current pasture yields. 
Despite the relatively well defined soil test calibration curve for deep grey 
sands some problems remain in this area. Bic P underestimates the residual 
value of past P applications on organic sands, but tend to overestimate the 
value of recent very high P rate applications (relative to the established 
curve). This is interpreted as an indication of the relative availability of 
different soil 'pools'. Recent work has shown that on old land organic sands 
60-70% of total P is in an organic form, and similar proportions may be 
present in the bic P extract (normally only analysed for inorganic P). Sands 
with lower organic matter levels have lesser proportionate levels of organic 
P. (Apart from implications for the relevance of various soil analytical 
procedures, these findings have important implications for understanding the 
soil P cycles on the sands - see footnote*) • 
* As inputs of P in organic matter may reach 40 kg/ha/annum (though not all as 
organic P) , and total soil organic P levels appear to rarely exceed 60 kg/ha 
(0-10 cm), organic matter will play a large role in the P nutrition of 
pastures, and in determining the fate (including 'leachability') of applied 
P. This is particularly evident when compared to experimental data which 
shows that 50 kg/ha total P (0-iO cm) on old land is adequate to produce 
maximum pasture growth on these soils. 
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FIG 1. SOIL TEST CALIBRATION DATA.YIELDS REFER TO THE GROWING 
SEASON FOLLOWING SUMMER SOIL SAMPLING. 
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Other problems occur with soil testing after applications of var .ious 'slo'" 
release' fertilizer sources. Bic P greatly underestimates the value of rock 
phosphate residues, and other extractants or addition<:\! CC\libration curves may 
be necessary if use of these sources (e.g. AS3 = new coastal super) becomes 
widespread (Figure 2). 
Prediction of long term P requirements (maintenance rates) on the sandy soils 
of the Peel Harvey catchment 
Assuming an RVF of Th' and a Mitscherlich 'C' coefficient of 0.10 for 
currently applied P, a long term reduction of about 40% in annual P 
application rate to the Peel Harvey sandy soils (as superphosphate, compared 
to a current average rate of 16 kg/ha) is predicted to be achievable while 
still maintaining maximum pasture yield. However, at the cost/price ratio 
applicable to many enterprises on the sands, fertilizing for maximum 
production is not appropriate to achieve maximum economic returns (although 
> 60% of farmers on the Peel Harvey catchment areas are in fact currently 
fertilizing to maximum yield). In these situations, because of the nature of 
the relationship between P applied and pasture yield, available data indicates 
maximum long term economic returns can be achieved by cutting current annual p 
rates by 50% or more. In Table 1 estimates of maintenance P applications for 
various cost/price ratios and Mitscherlich response curve 'C' coefficients are 
presented as actual recommended P rates and as the percentage of the average 
current rate, (16 kg/ha). Available data indicates the cost/price ratios 
appropriate to the better sands are in the range 1-2 (80% - 90% of maximum 
yield) and the poor sands> 6 (uneconomic to fertilize at all). 
TABLE l 
Estimates of rate of P required for maintenance of nominated pasture 
yield levels on deep grey and sand over clay soils. The three 
values of 'C' span the range of response curve 
coefficients believed appropriate for these soils 
Cost/ Pasture Annual maintenance P rate (as super) to achieve 
price yield nominated pasture yield 
ratio level kg/ha/year % of current common 
appropriate 
( % maximum) C=0.10 C=0.075 C=O. 05 C=0.10 C=O. 0 75 
6 40 1. 4 2.1 2.8 8 13 
2 80 4.1 6.2 8.2 25 38 
1 90 5.5 8. 2 11. 0 33 50 
o. 2 98 10.0 15.0 20.0 61 92 
* estimated at 16 kg P/ha/annum 
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rate* 
C=O. 05 
17 
50 
66 
122 
While the above provides useful first order estimates of possible reduction in 
P losses with more efficient use of currently available fertilizers, the 
sensitivity of the estimates to poorly defined parameters obviously means that 
such estimates should be treated with caution. In particular, problems are 
believed to exist as indicated with the response curve •c• coefficient 
(currently estimated as 0.10, but possibly lower), the residual value function 
(probably steeper than T! with superphosphate P), the method of maintenance 
rate estimation (not basea on deep sand data) and the conversion of pasture to 
animal production. Accurate data from sandy soils is essential to enable more 
reliable estimates to be made of actual reductions in P application rates 
appropriate on these soils. This work is currently in progress. 
Other methods of establishing maintenance P application rates include using 
wholly empirical data from long term repeated rate field experiments (to be 
commenced 1984) and the use of a balance approach to P losses (replacement of 
P losses by fertilizer application, with assumptions about the asymptotic 
nature of soil P 'pools'). However, as estimates of losses from total P 
monitoring of field plots are extremely variable (Table 2) the latter approach 
cannot be used unless more accurate measurements of these losses are obtained, 
and necessary assumptions shown to be valid. 
TABLE 2 
Estimated losses of phosphorus from unfertilized plots over one year 
periods on deep grey sands. Losses were estimated from changes 
in total P content (0-10 cm) 
At At P removed Nett 
1981/82 1982/83 /::,. p as pasture P loss 
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) 
80AL2 150 115 35 10 25 
BOALS 110 85 25 5 20 
81AL5 35 30 5 0 5 
81AL6 150 75 75 20 55 
81KE2 145 110 35 10 25 
8UtA4 75 5 20 5 15 
2. Time of aEElication. 
Previous work has shown that although delaying application of superphosphate 
until after the break of season can increase utilization of P, this effect is 
variable, and benefits often small. No further work was conducted in 1983. 
3. Fertilizers of reduced water solubility ('slow release' fertilizers) 
General considerations 
The initial premise for the development of slow release fertilizers was that 
losses of water soluble P in the year of application accounted for the major P 
leaching losses from the sandy soils. Recent data from other researchers on 
the Peel Harvey study suggest that in fact major losses occur from previously 
-5-
% MAXIMUM 
D.M. YIELD 
1982 
100 
75 
50 
25 
0 
FIG 2: 
4 
NEW LAND PEATY SAND SITE 
PASTURE D.M. YIELD VS. BIC. P. 
P APPLIED 4/1981, MAXIMUM YIELD 1982 = 8000 KG/HA 
A GRADE ROCK PHOSPHATE «O. 2 MM> 
ASl 
• 
0 
0 
8 12 16 20 24 
COLWELL BIC.P CPPM> 1/82 
SUPER 
LIME SUPER 
NOTE OUl LAND SOIL TEST-YJEUl RELATIONSHIP FOR SUPERPHOSPHATE RESIDUES DOES NOT APPLY ON 
CUMULATIVE 
p LOSSES 
(% OF TOTAL 
P APPL! ED) 
NEW LAND. 
FIG 3 SAND LEACHING COLUMN EXPERIMENT 
65 
60 
__ __.Super 
55 
5U 
45 
40 
35 
~J{:j 
?5 
20 
AS3 
1" _, ---·-11.-"' 
10 
(" 
.~ /~-~-·" .---··· __ ,.,,.,.. Lime Super 
.) ./.r' -· .... -~·,;·~~==--- ·-·:-:___~_ --- -- ·-------~--~ ... -·--- ···-----
;i 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
VOLUME OF LEACHATE (AS EQUIVALENT RAINFALL MM X 100) 
fertilized soils without current P applications - that is from residual soil P 
'pools', indicating that modification of source of P may achieve only 
relatively minor changes in total P losses as direct losses from fertilizer. 
account for only a part of the total. 
The pattern and rate of fertilizer dissolution will affect P leaching losses, 
the rate of incorporation into the various 'pools', and plant uptake. Use of 
slow release fertilizers aims to maximise transfer of applied P into plant and 
soil 'pools' which retain P against leaching. Dissolution rate must be fast 
enough to match plant requirements (as effectively as superphosphate, or with 
other relevant economic constraints) but slow enough to minimize leaching 
losses. Once incorporated into the soil P 'pools' leaching losses will be 
independent of initial source of P, unless the relative size of the 'pools', 
or the 'leachability' is also affected by the source. 
Prediction of the fate of applied P is vital to an understanding of the long 
term implications of the use of 'slow release' fertilizers. Ideally, a plant 
uptake model should be used to match plant requirements and P release 
patterns, and work is current in this area. Data from new land experimental 
sites (nil growth on nil P plots) shows that < 20% of P applied as any 
source is actually plant utilized in the year of P application, indicating 
large leaching losses, incomplete fertilizer dissolution, and/or the relative 
capacity of the competing processes to immobilize P. 
Laboratory data 
Initial data from the study of dissolution rates and processes of different P 
sources has shown large differences in leaching losses from the various 
sources during intense leaching in sand filled laboratory columns (Figure3). 
Loss rates were higher from CSBP coastal super than from AFL lime super or 
'AS3', (=new coastal super) though less than-from ordinary superphosphate, _ 
confirming field data. The effects of incubation time and other factors 
affecting dissolution and leaching rates are under further investigation. 
Field data 
(a) Agronomic effectiveness 
Field data are comprehensively presented in Tables 4 and 5. As measured by 
agronomic effectiveness, AS1/AS3 and the lime supers were approximately 
equivalent to superphosphate in the year of application on the sands, and had 
a higher residual value in subsequent years (data for deep grey sand only -
Tables 4, 6). Other sources were generally less effective. These results 
mean that less phosphorus can be applied to achieve the same level of growth, 
but exactly how much less depends on the shape of the current response curve, 
and the residual function for each source, as previously discussed for 
estimation of fertilizer requirements. Available data on residual value of 
super, AS1/AS3 and lime super are presented in Table 7. 
' 
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TABLE 3 
Sources of phosphorus used in experimental work 
Note: Source followed by year in Tables 4 & 5 refers to 
year of application 
% of P as 
Abbrev-
iation 
Super* 
LS* 
LS2* 
LS3* 
cs 
ASl* 
AS2 
AS3*t) 
GRP(l) * 
GRP( 2) * 
RR 
C-500* 
C-ORE 
) 
) 
) 
) 
Source 
supe rphosphate 
triple superphosphate 
water 
soluble 
) 84 
) 
citrate 
soluble 
9 
lime reverted superphosphate (AFL) 9 50 
lime reverted superphosphate (CSBP) 32 55 
) 
coastal superphosphate ) 17 71 
partially acidulated rock 22 15 
phosphate (GRP (1)) + 
elemental sulphur 20 13 
island A grade rock q 10 
phosphate 
GRP(3)* Duchess rock phosphate <1 8 92 
'reactive' North Carolina 
rock phosphate 
calcined Christmas Island 
C grade rock phosphate 
Christmas Island C grade rock P. 
<i 66 33 
0 0 
* = as analysed 
r = "new coastal superphosphate" 
citrate 
insoluble 
7 
41 
12 
12 
65 
66 
90 
13.7 
14.0 
100 
Particle sizes >20 J..tn >106 }.in 
N.B.: Clay 
Silt 
Fine sand 
GRP(l) 
GRP(2) 
GRP (3) 
C-500 
< 2 }.in 
2-20 Un 
20-200 }.in 
77% 
67% 
73% 
79% 
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31% 
13% 
18% 
28% 
Total 
P content 
(%) 
10 
19. 7 
5.4 
8.3 
7. 1 
9.6 
9.8 
16.0 
13.5 
11. 2 
- -~ --·----------
f' s 1·''J.:(C0.* 
er Sup 
Sup 
Supe 
Sup 
T_,S 
1980 
er 1981 
r 1982 
er 1983 
LS 
LS 
I.S2 
LS3 
cs 
l\SJ 
/\31 
f\S2 
p._3:, 
GRF 
c;RF 
(~RP 
1980 
1981 
1<;82 
1982 
1982 
1983 
1981 
1982 
l<J81 
1083 
(l) 1980 
( 1 I l'JBl 
( ]_) 1982 
(2) 1981 
{3) 1981 
1982 -- 1980 '-' 
C-50 
C-50 
0 
0 
1981 
1982 
~!.:.. 1931 
----
I fj2Hl\27 
I .. 
I 1983 
I 
1.0 
0.9 
0.8 
i B3HA.26 
I 
** 
1983 
I 1.0 
I 
I 
I 0.6 
I 
0.8 
l 
I 
I 
I 
I 
I 
I 
TABLE 4 
Effectiveness of various P sources relative to superphosphate applied in the year of trial 
establishment. RE was calculated from •h P in tops where trials were non-yield responsive 
-- ---------------------------- __ ,. ____ . _______ --- -
I I 
82HA32 82HA31 82AL10 I 81AL6 I 
81AL5 81KE2 I BlMA4 BOA!.2 i 80AL5 
82 83 82 83 82 83 Bl 82 83 81 82 83 81 82 82 83 80 81 82 83 I 80 81 fC 83 ----1--·----------I Bl 83 
1.0 1.0 1.0 1.0 1.0 l .0 J. 0 1. 0 
1.0 1.0 1.0 1.0 1.0 1. 0 1.0 1.0 1.0 1.0 1.0 1.0 1 . l 1.l) 
1.0 1. 0 1.0 1.0 1.0 2.8 3.2 4.1 1. 2 1.9 2.G 1. 7 1 .-1 
rJ. 4 
1.6 - 6.3 6.3 6.6 
0.8 1.1 0 .H l.. 3 1.1 ~~ • J. 
- 1.8 1.4 1. 7 1.4 1.5 1. 2 1. 2 1.0 1.5 1.8 
1.1 1.1 
1.1 1. 5 
1. 3 1.8 
2.1 
- 3.4 2.7 l.l 2. l 2.2 0.7 1. 2 11.0 
0.8 1.4 
- 0.9 - 0.3 0.7 0.4 0.6 0.5 I 0.6 
1. 5 - 1. 2 5.5 
I 
I 0.8 
- 1.6 2.4 0.7 1. 3 1.8 0.4 0.4 0.4 
1. 3 1. 3 1.0 
- 1.9 2 .1 0.8 1. 3 1. 5 0.5 0.5 0.6 
1. 3 3.4 
0.5 1.0 
3.2 
1.1 0.8 1.1 1. 3 l. 4 --·-
0.9 1. 7 
0 ., 2.0 • t 
- 1. 2 2.7 0.6 1. 3 1. 2 0.3 0.4 0.3 1.8 
0.5 1. 3 O.B l.2 1.5 1.7 
- 2 .1 3.2 1.2 1.1 1.5 1.0 0.7 0.6 1.1 1.0 
0.5 1. 3 0.7 0.7 
I I 
- 0.6 0.7 0.2 0.1 0.1 0.1 0.1 0.3 0.1 0.1 I 
I -----------·--·- ·- ----·-----~----·-----
** Coolup sands. All other trials are on deep grey sands. 
TABLE 5 
Estimated ' of applied P recovered from the scil 
8JHA27 8JHA26 82HA32 82HA31 82AL10 81AL6 
81AL'J 
6/1983 6/1983 1/83 6/83 1/83 12/82 1/82 12/82 
6/81. 1/82 12/tl;! 
0-5 0-10 o-s 0-10 0-10 o-s 0-10 0-10 o-s 0-10 0-25 o-s 0-10 0-25 o-s 0-10 0-25 0-10 0-5 0-10 0-25 0-5 0-10 0-25 
-----+----+----+------+--+-----f-----------+-------------·-·---·-· ..
Super l 980 
Super l g91 
Super 1982 
Super 198) 
J.5 1980 
LS 1981 
LS }fJR2 
LS:.! l'J82 
J.SJ 1982 
CS i'JRJ 
MH 1'181 
l\Sl l<J8::'. 
AS:! 1981 
63 
80 
1\5) }')8] 75 
t:Rl' ( l) l'J80 
1;!d'(l) l'J81 
GkP(l) 1982 
1;kP(:.I) l'JBl 
c;JH'{.P 1981 
C-':>UU l 900 
C-'iOO 1981 
l"-'JOU 1982 
c-OFu: 1981 
60 34 
68 32 
61 67 
44 
48 
56 
17 
33 
34 
71 
101 
110 
20 22 
31 
64 46 
15 
23 
57 
51 
64 
27 41 77 
38 36 68 
74 127 155 
49 95 94 
107 133 206 
66 101 89 
59 154 224 
111 157 234 
84 79 147 
SI 77 138 
74 113 184 
83 124 185 
88 89 112 
77 114 173 
ID 
39 
38 
46 
49 
30 
)9 
38 
72 
49 
70 130 
90 107 71 
58 25 
95 125 102 102 
31 67 128 
32 121 175 
63 79 133 
03 
99 
72 
76 55 61 105 
30 
50 
30 
38 
71 
41 
51 
62 11 l 
78 141 
SR L~l 
AO 10·1 
92 117 
82 114 
98 11) 
72 119 182 
23 
2R 
34 
;>J 
54 
--------·----'------+--------'----'-------'---------------'----------------
81KE2 81MA4 BOAL2 
BOALS 
1/82 12/82 1/82 12/82 1/81 1/82 12/82 
1/81 1/82 ""'12/8.l 
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1.Sl 1')81 
.;:.; \'HU 
f\S\ 1'·)81 
M;\ 1')82 
AS.! J<J8J 
f1Sl l·J83 
•:1u•( l 1 1980 
31 58 117 
39 74 144 
54 ~)9 168 
70 126 
(;~!'()) 1981 54 101 173 
i:pt-"1.!) 1'181 68 131 233 
i:m•(J) LlJAl 44 11"/ l'..i2 
c-~·OO 1980 
('-',0(1 1981 
l -',(ll) 1982 
!'-{)lH: 1961 
fi8 127 213 
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66 115 130 
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48 
75 
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64 96 78 
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90 
29 
72 
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TABLE 6 
Effectiveness of various 'slow release' fertilizer sources 
relative to superphosphate 
Fertilizers all applied in year 1 
Year Super AS1/AS3 Lime Super 
(AFL) 
LS3/Coas tal 
Super (CSBP) 
1 1.0 0.8 
( o. 5-1.1) 
2 1.0 1. 9 
(1.2-3.4) 
3 1. 0 2.5 
( 1. 5-3. 4) 
1.2 
( o. 8-1. 7) 
1. 4 
(1.1-1.8) 
1. 4 
( o. 8-2. 1) 
1.0 
(0.6-1.3) 
1. 8 
Relative effectiveness = Ratio of slopes (Yield or % P on P applied) 
TABLE 7 
Rate of reduction of agronomic effectiveness (residual value function) 
for super, AS1/AS3 and lime super 
Note: (1) 
Trial 
81AL5 
81MA4 
( 2) 
( 3) 
81KE2** 
80AL2** 
80AL5 
82HA32 
each source expressed relative to effectiveness in year of 
application (year 1) 
effectiveness measured relative to fresh super each year 
comparisons valid only within sources 
Super AS1/AS3 LS (AFL) 
Year 1 Year 2 Year 3 Year 1 Year 2 Year 3 Year 1 Year 2 
1.0 o. 22 o. 1"6 1.0 o. 45 0.32 1.0 0.21 
1. 0 0.32 0.15 1. 0 0.50 0. 50 1. 0 0.60 
1.0 o. 5 2 0.83 1.0 0.86 1. 79 1.0 0.50 
1. 0 0.79 o. 71 1. 0 
1.0 o. 30 0.19 1.0 0.26 
1. 0 0.63 1. O* o. 87* 
Year 
0.16 
o. 2 8 
0.69 
0.75 
0.30 
Relative effectiveness obtained as for data in Table 8. 
-10-
* CSBP LS3 
** Real data. 
Large changes in 
composition between 
years on 81KE 2 
3 
(b) Leaching losses 
Estimated leaching loss data are difficult to interpret, ant'! very variable.· 
Apparent losses of super varied between 0% and almost 100% in year 1 
(depending on site, and depth of sampling) but were generally greater than 
from the less soluble sources. Problems are obvious with some of the data 
(e.g. recoveries> 200%). On some sites (81AL6, 1981; 82AL10, 1982) sources 
with agronomic effectiveness equal to super had greatly reduced leaching 
losses from the top 25 cm of soil, but at others (81AL5) all recoveries were 
about 100%. On some sites losses from all s0urces were high (82HA31). 
Data for years following the year of application show extreme variation. At 
some sites (81AL6, 81MA4) C-ORE, a source of extremely low water solubility 
and agronomic effectiveness, showed large apparent losses. As the rock 
phosphate sources are predominantly in the fine sand particle size range 
( > 90% of particles > 20 i.tn) vertical particulate losses are unlikely. 
Re-analysis of samples has shown consistent results. 
Generally, the data indicate that in year 2, differences in recovery of 
applied P between the various sources is relatively small, consistent with 
complete dissolution and incorporation into the various soil 'pools' in year 
1, and losses in year 2 as a function of the size of these 'pools'. However, 
this hypothesis is difficult to reconcile with differences in residual value 
of the sources as measured by bic P (data not presented) and with the 
agronomic data in Tables 6, 8 and 9. Until a better understanding is reached 
of the soil chemical behaviour of P from the various sources, prediction of 
long term field leaching losses will remain difficult. 
Summary and conclusions from work to date 
Experimental data collected since 1980 have shown that the previously used 
relationship between soil test and yield used for sandy soils is inaccurate 
for pastures on the deep grey sands of the high rainfall areas, and that 
requirements for these soils are generally lower than was previously believed 
(and the rates commonly applied). This work has resulted in revised soil test 
based recommendations, but research is still required in several areas. 
'rhe work has also shown that some 'slow release' P sources are more effective 
than superphosphate for P nutrition of pastures on the high rainfall sands, 
and use of these can reduce the required rate of P application in the long 
term, and presumably reduce the loss of P to drainage water. This work is 
continuing, particularly with respect to accurage definition of long term P 
requirements applied as various sources. 
From the work on P sources, a commercial product ("new coastal super") has 
been produced for sale to farmers in 1984. 
On the sands, research on P nutrition, and sources of P is necessarily related 
to s requirement. Sulphur nutrition research is running concurrently with the 
program summarized here. 
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1. Peel-Harvey Catchment Prograrn 
.e 
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D.M. Deeley 
B. Barker 
Sources x Rates x Times of Application Trials 
Title Sources, rates and time of application of phosphorus fertilizers to 
legume pastures on the Bassendean and Coolup sands. 
Trials 
Trial 
82HA31 
82HA32 
83HA26 
83HA27 
1) To compare sources and rates of slow release phosphorus 
fertilizers, applied at the break with rates and times of 
application of triple superphosphate. 
2) To assess the value of the above in subsequent years. 
Location Soil 
Eastcott, Harvey 0 > 100 cm peaty sand 
(winter water logged) 
Forestry, McClarty 0-90 cm grey, white sand 
> 90 cm yellow sand 
Dawe, NTH. Dandalup 0-60 cm grey sand 
> 60 cm clay 
Dawe, NTH. Dandalup 0-60 cm grey sand 
> 60 cm clay 
Bicarb P (ppm) 
1982 Nil 
0-10 cm: 11. 2 
New Land 
1982 
1983 Nil 
0-10 cm: 12 
New Land 
1983 
Bic P 8 
Basal: 100 kg/ha K Cl, 100 kg/ha Gypsum applied at 
0 weeks (break) 6 and 12 weeks. 
Management: Mowing and removal of mowings at after 12 weeks. 
No grazing 
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82HA31 
Plant Uptake % P in tops •. Mean of 2 replicates 
-------------------·----·----
Rate of P 1982 Treatments Rate of P 1983 Treatments 
kg/ha Super LS2 LS3* RR GRP C500 kg/ha CS AS3 Super 
Nil 0.30 0 
(0.32) 
10 o. 34 o. 34 o. 29 o. 31 0.31 o. 3 4 10 0.31 o. 29 o. 29 
20 0.33 0.32 0.36 0.32 0.31 0 .31 20 0.35 0.31 0.30 
(0.40) ( 0. 38) (0.34) (0.35) (0.34) (0. 38) (0. 39) (0. 37) (0. 37) 
40 0.30 o. 32 o. 30 0.3 7 o. 32 o. 34 40 o. 39 o. 29 0.29 
80 0.34 0.32 0.37 0.37 0.37 0.31 60 0.37 0.35 0.35 
(0.40) ( o. 36) (0. 39) (0.39) (0.41) ( 0. 41) 
160 0.33 0.40 0.34 o. 35 0.33 o. 35 90 o. 41 o. 3 7 o. 3 8 
(0. 42) ( 0. 38) (0.40) ( 0. 44) ( 0. 42) (0. 41) (0.44) (0. 42) (0.35) 
200 o. 35 0.33 o. 34 0.3 7 0.31 0.35 120 a.so o. 32 o. 3 7 
160 0.44 0.40 o. 3 5 
(0.49) (0. 56) (0.41) 
* Identical to Coastal Super 
200 o. 39 o. 35 o. 36 
240 0.50 0.43 0. 3 9 
(0.51) (0. 61) (0.30) 
Sampled 6/9/83 
Bracketed figures sampled 11/10/83 
No yield response to P 1982 or 1983 
Soil Test 1982 11. 2 ppm; 1983 8. 7 ppm (Bicarb P) 
Summary 
There was no yield response to any of the phosphorus sources during 1983. It 
is hoped that a P response may be evident in 1984. 
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82HA32 
OM Yield (kg/ha) to 22/8/83. Mean of 2 replicates. 
1982 Treatments 
Rate of P Super Super Super LS2 LS3* 
kg/ha T = 0 T = 6 T = 12 
0 1455 
10 1610 1463 1628 1455 1660 
20 1728 1418 2600 1745 1595 
40 2038 2560 3093 2355 3060 
80 3258 3070 3313 3368 3950 
160 3478 3720 3600 
200 3960 3600 3793 
1983 Treatments 
Rate of P cs .M3 Rate of P 
kg/ha 
10 1886 1458 
20 1957 2206 
40 3077 2290 
60 2692 2076 
90 2849 2733 
120 2694 2867 
240 2691 3323 
Yield measurement Calibrated Plate Meter 
Plots mown off after assessment 
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kg/ha 
10 
20 
40 
80 
160 
200 
RR 
1493 
1538 
2033 
1975 
2440 
3225 
100% clover 
GRP C500 
1355 1693 
1873 2035 
1908 1928 
2603 2560 
2953 3233 
3188 2938 
Super 
1764 
1919 
2574 
1972 
2524 
2787 
DM Yield (kg/ha) 
Rate of P Super Super 
kg/ha T = 0 T = 6 
0 1220 
10 1810 1250 
20 2070 1645 
40 2615 3195 
80 3065 3960 
160 4060 
200 4100 
Rate of P cs 
kg/ha 
0 
10 2545 
20 2705 
40 3820 
60 3730 
90 3750 
120 4160 
240 3840 
82HA32 
11/10/83. Mean of 2 replicates. 100% clover 
1982 Treatments 
Super LS2 LS3* 
T = 12 
1835 1310 1480 
3465 2720 1875 
3475 3345 3655 
3680 3200 3735 
3950 3815 
4145 4055 
1983 Treatments 
AS3 
2370 
2425 
3305 
3345 
3750 
4290 
4060 
Rate of P 
kg/ha 
0 
10 
20 
40 
80 
160 
200 
RR 
1655 
2425 
3370 
4050 
3385 
4085 
GRP 
1230 
2215 
3560 
3955 
4020 
3765 
Super 
1220 
2485 
2670 
3145 
3770 
3820 
3930 
* Identical to coastal super. 
Summary 
C500 
2180 
2880 
3120 
3915 
3980 
3970 
Bicarbonate P of 2 ppm (1983) and 70% response to P. Coastal super and AS3 as 
good as super in year of application. LS3 applied in 1982 (precursor to 
Coastal Super) better than 1982 applied super because of higher residual value. 
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83HA26 
1. Plant Uptake % P in tops. Mean of 3 replicates 
Rate of p Super cs AS3 
kg/ha 
0 o. 23 
10 0.25 0.24 o.24 
20 o. 27 0.25 0.27 
40 0.33 0.30 0.28 
60 0.34 o. 3 6 o. 33 
90 0.35 0.39 0.34 
120 o. 39 o. 4 8 0.39 
240 0.46 0.52 a.so 
Sampled 31/8/83 
2. Plant Uptake % P in tops. Mean of 3 replicates 
Rate of P Super cs AS3 
kg/ha 
0 0.20 
10 0.24 0.23 0.23 
20 o. 25 0.23 0.26 
40 0.31 0.25 o. 3 0 
60 0.30 o. 2 5 o. 34 
90 0.31 0.31 0.35 
120 o. 34 o. 4 0 o. 3 7 
240 0.40 0.48 0.38 
Sampled 14/10/83 
No yield response to P during 1983 
Summary 
All sources give similar plant uptake on this old land coolup sand. 
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e 
83HA2 7 
1. DM Yield (kg/ha) to 24/8/83. Mean of 3 replicates. 100% Clover 
Initial bic P 9 ppm 
·--
Rate of P Super cs AS3 
kg/ha 
0 1580 
10 1630 1888 1925 
20 2580 2468 1918 
40 2478 2358 2270 
60 . 2185 2510 2320 
90 2123 3090 2510 
120 2333 3033 2320 
240 2263 2905 2338 
2. DM Yield (kg/ha) to 12/10/83. Mean of 3 replicates. 100% Clover 
Rate of P Super cs AS3 
kg/ha 
0 2050 
10 3360 3380 3490 
20 3210 3820 3380 
40 4200 3770 3730 
60 3950 3590 3470 
90 3530 4030 3170 
120 4230 3380 3010 
240 3300 3890 3340 
Surronary 
·Coastal Super as good as Super on new land site. AS3 slightly down but not 
recommended for new land. 'Slow release' sources should improve in subsequent 
years. 
Phosphorus Rundown Trials 
Title Current and residual value of Phosphorus Fertilizers 
1) To determine the response of pastures to currently applied P. 
2) To determine the effectiveness of previous P dressings relative 
to current P dressings. 
3) To follow 'rundown' of soil P through time. 
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Tric:.ls -·---
Trial 
82HA14 
82HA15 
82HA16 
82HA18 
Basals: 
Management: 
Results 
Rate of P 
kg/ha 
4/82 
Nil 
7. 3 
14.6 
57.3 
Location 
McClure Road, Alcoa Farms Ltd. 
McClure Road, Alcoa Farms Ltd. 
Buller Road, Alcoa Farms Ltd. 
Dwellingup Road, Pinjarra 
Alcoa Farms Ltd. 
---------·---- ----------·------
Soil 
Irrigated Dandanup Loam 
Coolup Association 
Sand/clay at 50 cm 
Wellesley Clay 
(Bung am) 
Coolup Association 
Sand/clay 
100 kg/ha K Cl, 100 kg/ha Gypsum applied 
split application - 7/6/83 and 22/7/83 
No grazing 
82HA14 
Residual Plots. Mean of 2 replicates 
Rate of P 
kg/ha 
Cross strip 
7/6/83 
100 
100 
100 
100 
Bk::arb P 
1/2/83 
so.a 
56.7 
62.0 
63.9 
Yield Visual 
kg/ha 
7/6/83 
1000 
1000 
1000 
1000 
Yield Visual 
kg/ha 
11/10/83 
2500 
2500 
2500 
2500 
Bicarb P show soil P levels too high for yield response 
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82HA15 
Residual Plots. Mean of 2 replicates 
Rate of P 
kg/ha 
4/82 
Nil 
7.3 
14.6 
57.3 
Rate of P 
kg/ha 
Cross strip 
7/6/83 
100 
100 
100 
100 
Bicarb P 
1/2/83 
52. 2 
59.1 
73.2 
81. 9 
Soil P levels too high for yield response 
Yield Visual 
kg/ha 
7/6/83 
2000 
2000 
2000 
2000 
Yield Visual 
kg/ha 
11/10/83 
6000 
6000 
6000 
6000 
82HA16 Poor germination at beginning of season. Pasture yield uneven. 
1500-3000 kg/ha/ No response. 
Rate of P 
kg/ha 
4/82 
Nil 
7. 3 
14.6 
57. 3 
82HA18 
Mean of 2 replicates 
Rate of P 
kg/ha 
Cross strip 
7/6/83 
100 
100 
100 
100 
Bicarb P 
1/2/83 
36. 3 
33.7 
3 7.4 
39.5 
Yield Visual 
kg/ha 
7/6/83 
1000 
1000 
1000 
1000 
Cut-off for P response on Coolup sands in 25 ppm (Bicarbonate 
extractable) No P yield response 
Summary 
Yield Visual 
kg/ha 
11/10/83 
3000 
3000 
3000 
3000 
After one year soil P levels are still above responsive levels. It is 
expected to take several years rundown before a P response will be observed on 
any of these rundown trials. 
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Soi.l__T_est Calibration Curve Trials - Bassendean Sands 
Title 
Aims 
Trials 
Trial 
82HA20 
82HA21 
82HA22 
82HA23 
82HA24 
82HA25 
82HA26 
82HA27 
82HA28 
82HA29 
82HA30 
1) 
2) 
Phosphorus nutrition of leaching sands of the Peel-Harvey 
catchment 
To establish the response of pastures to currently applied 'P' 
To establish a P soil test calibration curve 
Location 
Bombara, Johnston Road 
Jennings, Coronation Road 
Moore, Alexander Road 
Denholm, Johnston Road 
Porter, Meredith Road 
Slee, Buller Road 
Borello, Meredith Road 
Rothwell, Johnston Road 
Hyde, Coronation Road 
Fregon, Johnston Road 
Hardisty, Meredith Road 
Soil 
Bassendean Joel series 
Bassendean Gavin series 
Bassendean Gavin series 
Bassendcan Gavin series 
Bassendean Gavin series 
Bassendean Gavin series 
Bassendean Joel series 
Bassendean Joel series 
Coolup Assoc. Deep phase. 
Sand over clay at lm. 
Bassendean Gavin phase 
Bassendean Joel phase 
Basals: 100 kg/ha K Cl, 100 kg/ha Gypsum applied at 0 weeks 
(break) 6 and 12 weeks. 
Treatments: 3 x 30 kg/ha 'P' applied at O, 6 and 12 weeks to half of 
each 1982 plot. 
Mana2ement: Mowing and removal. No grazing. Trials with poor pasture 
composition were reseeded with clover. 
DM Yield (kg/ha) at 22/8/83. Mean of 4 replicates 
Rate Rate 
of P of P 
kg/ha kg/ha 82HA20 82HA21 82HA22 82HA26 82HA29 
1982 1983 Nil +P Nil +P Nil +P Nil +P Nil +P 
Nil 3x30 825 1375 659 866 675 675 821 950 1100 1550 
90 3x30 1125 1375 609 785 675 1125 930 1103 1300 1600 
3x30 3x30 1150 1350 627 768 1150 1125 986 1133 1475 1625 
180 3x30 1025 1425 790 720 1000 1100 902 1032 1125 1400 
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Rate 
of P 
kg/ha 
1982 
Nil 
90 
3x30 
180 
Spring 
90 
Rate 
of P 
kg/ha 
1982 
Nil 
90 
3x30 
180 
Spring 
90 
82HA23 
82HA25 
82HA27 
82HA30 
DM Yield (kg/ha) at 12/10/83. Mean of 4 replicates 
·--
Rate 
of P 
kg/ha 82HA20 82HA21 82HA22 82HA24 82HA26 
1983 Nil +P Nil +P Nil +P Nil +P Nil 
3x30 2160 3220 1749 2111 650 1075 2150 3329 1698 
3x30 3318 3228 1603 2072 950 1300 3000 3343 1819 
3x30 3310 3368 2091 1945 1150 1200 3121 3093 1866 
3x30 3146 3507 2179 1837 1125 1200 3207 3171 2071 
3x30 2146 
DM Yield (kg/ha) at 12/10/83 cont'd 
Rate 
of P 
kg/ha 82HA28 82HA29 
1983 
3x30 
3x30 
3x30 
3x30 
3x30 
Nil +P Nil +P 
1149 1559 2389 2539 
1313 1538 2475 2732 
1323 1467 2625 2657 
1323 1590 2561 2529. 
1241 1538 
No yield response to P. Very poor pasture. 
Trial terminated 19/12/83. 
No yield response to P. Very poor pasture - 1200 kq/ha 60% 
grass, 30% cape weed. 
Trial terminated 19/12/83 
No yield response to P. Very poor pasture - 500 kg/ha 100% 
capeweed. 
Trial terminated 19/12/83. 
No yield response to P. Poor pasture, patchy growth. Trial 
submerged under water through winter months. 
Trial terminated 19/12/83. 
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+P 
2052 
2071 
1987 
2211 
2211 
·--
§~il Test Calibration Curve Trials - Coolup San?s 
'ritle Phosphorus nutrition of leaching sands of the Peel-Harvey 
catchment. 
Aims 1) .To establish the response of pastures to currently applied •p• 
2) To establish varying 'P' soil test levels for the 1984 season 
3) To establish a 'P' soil test calibration curve 
Trials 
Trial Location Soil Bic 'P' 
83HA20 Dilley, Fisherman Road Coolup sand/clay 24 
30-60 cm grading in 
83HA21 Spark, South Road Coolup sand/clay 29 
83HA22 Hodgson, Storey Road Coolup sand/clay 13 
at 25-30 cm 
83HA23 Thorn, Hopelands Road Coolup sand/clay 16 
at 60 cm 
83HA24 Dawe, Hopelands Road Coolup sand/clay 21 
83HA25 Clark, Whetham Road Coolup sand/clay 18 
Basal: 100 kg/ha K Cl, 100 kg/ha Gypsum applied at 0 weeks 
(break) 6 and 12 weeks. 
Treatments: 
Management: 
1 Nil P 
2 90 kg/ha 
3 30 kg/ha 
4 180 kg/ha 
Mowing and removal. No grazing 
Visual DM Yield (kg/ha) at 24/8/83. Mean of 
Rate of P 
kg/ha 83HA20 83HA21 83HA22 83HA23 
Nil 1000 2500 3500 1000 
30 1000 2500 3500 1000 
90 1000 2500 3500 1000 
180 1000 2500 3500 1000 
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4 replicates 
83HA24 
2000 
2000 
2000 
2000 
Reactive 
Iron 
265 
365 
390 
355 
375 
225 
83HA25 
800 
800 
800 
800 
DM Yield (kg/ha) at 12/10/83. Mean of 4 replicates 
Rate of P 
kg/ha 83HA20 83HA21 83HA22 83HA23 83HA24 83HA25 
Nil 2000 1875 2700 3003 2610 
30 2000 1810 2245 3268 2543 
90 2000 1929 2338 3268 2446 
180 2000 1659 2462 3395 2688 
83HA22 No final assessment possible due to poor pasture. 
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General Program on High Rainfall Sandy Soils 
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J.S. Yeates 
M.F. Clarke 
~oS 
Title ---
Aims 
Sources, rates, time of application of phosphorus ferti Lizer<; on 
pastures on leaching sands of the high rainfall areas. 
To assess the current and residual value of various sources of 
phosphorus on pastures on deep sands in the high rainfall areas. 
Trial Location Soil Bicarb P (ppm) 
1/1983 0-10 cm 40S4 Ex. 
80AL2 Turner, Narrikup 
BOALS 
81ALS 
81AL6 
81KE2 
81MA4 
82AL10 
Anderson, Cuthbert 
Denmark Ag. School 
Hedderwick, Elleker 
Del Borello, 
Keysbrook 
Four acres, 
Scott River 
Barrow, 
Bow Bridge 
0-10 cm fine grey sand 
10-90 cm fine white sand 
90 cm coffee rock. 
0-10 cm fine grey sand 
> 10 cm fine white grey sand 
0 > 60 cm organic grey sand 
(wet) 
0-10 cm organic mat. 
10 > 80 cm grey sand (wet) 
0-10 cm pale grey sane 
10-40 cm white sand 
40 > 80 cm pale yellow sand 
0 > 60 cm grey sand 
(winter waterlogged) 
0 > 100 cm coarse grey/white 
sand 
Basals: K2SO 4 (200 kg/ha) (split application). 
8 
s 
< 2 
2 ( ?) 
12 
< 2 
< 2 
Management: Mowing and removal. No grazing (except 80AL2 and BOALS 
which were flash grazed by sheep). 
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80AL2 
OM Yield (kg/ha) at 15/6/83. Means of 3 replicates. 90% Clover 
Results 
P Rate Superphosphate applied GRP C500 LS 
(kg/ha) 5/80 7/80 9/80 3/81 2/82 3/83 5/80 5/80 5/80 
0 940 
10 1150 1090 1030 1120 1000 1130 1090 1100 
30 1040 1000 960 950 1090 1140 980 1110 
90 1130 950 1160 1110 1100 1100 1150 1080 1160 
180 1060 1110 1240 1030 1040 1050 910 
OM Yield (kg/ha) at 10/8/83. Means of 3 replicates. 90% Clover 
P Rate Superphosphate applied GRP C500 LS 
(kg/ha) 5/80 7/80 9/80 3/81 2/82 3/83 5/80 5/80 5/80 
0 1630 
10 1630 1660 1620 1710 1700 1670 1680 1530 
30 1570 1610 1610 1780 1880 1700 1690 1730 
90 1750 1540 1860 1680 1940 1740 1890 1750 1790 
180 1960 1910 2050 1540 1780 1630 1750 
OM Yield (kg/ha) at 13/10/83 •. Means of 3 replicates. 80% Clover 
P Rate Superphosphate applied GRP C500 LS 
(kg/ha) 5/80 7/80 9/80 3/81 2/82 3/83 5/80 5/80 5/80 
0 3090 
10 2910 3010 2930 2670 2030 2950 2820 2800 
30 2770 3080 2810 3060 3120 2790 2770 3000 
90 3360 2980 3330 2950 2860 3220 3420 2900 3260 
180 3230 3320 3000 3070 3250 2880 3080 
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1984 
1. 
2. 
3. 
4. 
P Rate 
(kg/ha) 
0 
10 
30 
90 
180 
Despite apparent small P response at 10/8, P in the tops high on 
nil plots. 
Sources compared by P uptake (see Table 4) 
Residual value of super on this site higher than any other site 
on the sands. Reasons unknown. 
All P sources approximately equal in residual value. 
Trial to be continued for more data on residual value. 
80AL5 
DM Yield (kg/ha) 15/6/83. Means of 3 replicates. 60% Clover 
Superphosphate applied GRP C500 LS AS3 
5/80 7/80 9/80 3/81 2/82 3/83 5/8~ 5/80 5/80 3/83 
1220 
1120 1350 1120 1150 1300 1240 1220 1220 1380 
1180 1290 1330 1420 1320 1230 1140 1210 1190 
1200 1290 1490 1260 1540 1310 1410 1450 1530 1410 
1320 1370 1680 1120 1470 1320 1800 1280 
DM Yield (kg/ha) at 10/10/83. Means of 3 replicates. 60% Clover 
P Rate Superphosphate applied GRP C500 LS AS3 
(kg/ha) 5/80 7/80 9/80 3/81 2/82 3/83 5/80 5/80 5/80 3/83 
0 1740 
10 1690 1950 1640 1450 1830 1750 1780 1580 1460 
30 1580 1810 1760 1900 2290 1820 1720 1960 2390 
90 1710 1910 2020 1920 1440 2600 2070 2340 1900 2500 
180 1970 1890 2530 2590 1820 1920 2670 2590 
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P Rate 
(kg/ha) 
0 
10 
30 
90 
180 
Sununary 
1. 
2. 
3. 
4. 
1984 
Results 
P rate 
(kg/ha) 
0 
10 
20 
40 
80 
120 
180 
Colour rate 18/8/83 (1-5, sum of 3 replicates) 
1 = pale - Fe def. - 5 = dark green 
Superphosphate applied 
5/80 7/80 9/80 3/81 2/82 3/83 
GRP 
5/80 
csoo 
5/80 
LS 
5/80 
AS3 
3/83 
5 
4 
3 
5 
9 
1. 
4/81 
2 
2 
3 
3.5 
5.5 
7.5 
8.5 
7 
6 
6 
5 
6 
7 
5 
7 
6 
11 
6 
9 
12 
12 
P response, but some variation. 
10 
12 
5 
3 
6 
5 
7 
10 
15 
15 
4 
7 
8 
13 
Poor residual value of super. Lime super, GRP and C500 (1980) 
applied) had better residual value that 1980 or 1981 applied 
super (Table 4) • 
7 
10 
8 
6 
1983 applied super and AS3 (= new coastal super} effective as P 
sources in 1983. 
Severe Fe deficiency on GRP plots. Some Fe deficiency on old 
super plots, and 1983 AS3. 
Trial to be continued for more data on residual value. 
81AL5 
Rate (1-5) 14/6/83. 100% Clover. Sum of 2 replicates 
DM rate 
Super AS3 LS ASl AS2 GRP GRPS QRP CORE 
3/82 3/83 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
3 4.5 2.5 2 1 
3 5 4.5 2.5 3 2 2 3 2. 5 2 
3.5 5.5 5.5 3.5 3.5 3.5 3. 5 4 4 2 
4.5 5.5 5 5 6 4 5.5 6 5.5 2.5 
6.5 6 5 7 7 5 6 6 5.5 3 
8.5 7 6 9 4 6.5 6.5 6 8 3.5 
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C500 
4/81 
2.5 
3 
4 
6.5 
6.5 
7 
Colour Rate * 
0 2 
10 2 3 .5 2 2 1 2 
20 3 3 7 6 2 4 2 2 2 2 2 3 
40 3 5 6 5 5 6 4 5 5 5 2 6 
80 7 8 4 5 7 7 5 5 7 5 2 7 
120 7 7 4 4 9 8 7 4 6 6 2 9 
180 9 9 7 6 8 5 8 5 6 8 4 8 
* 1 = purple (where P def.) of pale (where Fe def. - high P rates) 
5 = dark green 
2. Assessment 26/7/83. 100% Clover 
P rate DM Yield (kg/ha). Mean of 2 replicates 
(kg/ha) Super AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
4/81 3/82 3/83 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 0 
10 290 350 1330 420 450 110 80 
20 240 400 1330 1170 200 130 370 164 30 280 60 180 
40 60 1130 2190 1430 250 600 500 660 330 390 320 70 
80 1360 890 2020 1540 1580 2030 690 1330 1960 1840 290 1682 
120 1950 2350 2350 1680 2120 2250 1310 1780 1860 1710 550 2200 
180 2360 2420 2370 2280 2470 1670 1820 2270 2020 2340 320 1900 
Colour rate (1-5) Sum of 2 replicates 
0 2 
10 2 2 8 2 2 1 2 
20 2 2 10 6 2 5 2 2 2 2 2 2 
40 4 5 9 7 7 7 2 6 3 7 2 6 
80 4 8 6 9 5 5 8 4 2 4 2 8 
120 6 10 6 3 6 7 5 2 3 3 2 9 
180 7 10 8 9 7 2 4 2 2 4 8 7 
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3. Assessment 5/9/83. 90% Clover 
------
P rate DM Yield (kg/ha). Mean of 2 replicates 
(kg/ha) Super AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
4/81 3/82 3/83 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 0 
10 250 210 770 310 270 170 
20 210 250 1420 920 290 300 220 213 190 230 950 250 
40 300 600 2240 1680 360 580 250 240 330 460 250 230 
80 870 340 1920 2340 1270 1740 700 1470 1630 1240 270 1130 
120 1520 2020 2490 2100 1990 2230 1340 1300 1090 1590 260 1860 
180 1840 2580 2590 2730 2330 1930 2060 1300 1410 1830 370 1480 ,. 
Colour rate (1-5) Sum of 2 replicates 
0 2 
10 2 2 5 2 2 1 
20 2 2 10 7 2 3 2 2 2 2 2 2 
40 3 3 10 9 4 6 3 4 4 5 2 4 
80 4 6 9 9 6 4 5 5 3 3 2 7 
120 3 9 9 6 4 7 5 3 3 2 2 7 
180 3 10 10 9 6 3 3 2 2 2 3 6 
4. DM rate (1-5) 6/10/83. Sum of 2 replicates. 90% Clover 
P rate DM Yield (kg/ha). Mean of 2 replicates 
(kg/ha) Super AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
4/81 3/82 3/83 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 2 
10 2.5 2.5 4.5 3 2.5 1. 5 
20 3 3 7 7.5 3 3.5 2.5 3 3 3 2.5 3 
40 3.5 3.5 8 8.5 3.5 4.5 3 4 4 4 3 4 
80 5 6.5 9 10 5.5 7 5 5 6 5 3 5 
120 5.5 9.5 10 10 8 8 6.5 6 5 6 3.5 7 
180 6 9.5 10 10 8 8 6.5 6 5 6 3.5 7 
Colour rate (1-5) Sum of .2 replicates 
0 2 
10 2 2 7 2 2 1 
20 2 2 10 10 2 5 2 2 2 2 2 2 
40 3 5 10 7 3 6 2 4 4 4 2 5 
80 3 7 10 10 4 4 5 2 2 2 2 6 
120 2 10 9 7 2 6 3 2 3 2 2 5 
180 3 9 10 10 6 4 2 2 2 2 4 5 
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.f-\ \ 
5. Assessment 21/10/83. 90% Clover 
P rate OM Yield (kg/ha). Mean of 2 replicates 
(kg/ha) Super AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
4/81 3/82 3/83 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 0 
10 610 510 1360 560 580 470 
20 500 560 3190 3180 580 750 610 480 440 480 480 470 
40 790 1470 3880 4340 770 1400 750 1040 1030 1110 520 710 
80 1450 2590 3950 4530 1770 2980 1530 1990 2170 1630 690 1540 
120 1950 5080 4760 3510 2240 3240 2080 1780 1950 1900 680 2110 
180 3240 5380 4780 4580 3950 3710 2570 2050 1680 2450 880 2330 
colour rate (1-5.) Sum of 2 replicates 
0 2 
10 2 2 8 2 2 2 
20 2 2 10 10 2 3 2 2 3 2 2 2 
40 4 5 10 10 3 3 2 4 3 2 2 2 
80 2 7 10 10 3 3 3 2 2 2 2 3 
120 2 10 10 7 4 4 5 2 2 2 2 5 
180 4 10 10 10 7 4 4 2 2 3 6 4 
Summary 
1. p responsive site (new land 1981). 
2. Yield data show lime super and ASl more effective in year 3 than 
superphosphate (all applied in year 1). 
3. 1983 super more effective than AS3 in early and total D.M. yield (Table 4) 
but not at 21/10/ 83 assessment. Rock phosphate sources more effective than 
super (all 1981 applied) in 1983. 
4. Unidentified growth problem with high 1981 rates of some P sources at ~ 
21/10/83 (data not included in PE calculations, Table 4). Plant analysis has 
not pinpointed problem - yellowing, stunting, low N levels in tops. 
5. Soil data (Table 5) shows all P recovered in 0-25 cm soil from most sources 
(but differences in residual agronomic value). 
6. Rock phosphate sources showing severe yellowing (Fe deficiency) at high rates 
(possibly the cause of growth retardation). 
1984 Trial to be continued for more data on residual value. 
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Resu~~ 
81AL6 
1. DM Yield (kg/ha) 23/6/83. Mean of 2 replicates. 90% Clover 
P rate Super AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kg/ha) 
4/81 6/81 7/81 3/82 3/83 3/83 4/81 4/81 4/81 4/81 4/ 81 4/ 81 4/81 4/ 81 
0 710 
10 1790 1580 1770 1660 1730 1890 1910 - 1770 
20 1720 1670 1790 1890 1840 1850 1850 1830 1920 1760 1710 1830 1770 170 0 
40 1980 1670 1970 1600 1860 1720 1850 1720 1730 1800 1840 1700 1730 1890 
80 1790 1980 1890 1690 1590 1720 1840 1800 1850 1730 1840 1770 1790 1860 
120 1880 1900 1750 1820 1750 1810 1860 1740 1930 2050 1710 1650 1670 1970 
180 1910 1780 1850 1830 1950 1720 1750 1810 1790 1860 1720 1830 
2. DM yield (kg/ha) 6/9/83. Mean of 2 replicates. 90% Clover 
P rate Super AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kg/ha) 
4/81 6/81 7/81 3/82 3/83 3/83 4/81 4/ 81 4/81 4/81 4/81 4/81 4/81 4/81 
0 1650 
10 1690 1630 1700 100 1820 1670 1840 - 1800 
20 1760 1700 1740 1880 1820 1880 1730 1820 1700 1700 1800 1800 1670 168 0 
40 1930 1580 1840 1730 1890 1840 1820 1790 1660 1860 1760 1610 1690 1870 
80 1780 1880 1910 1850 1840 1710 1790 1700 1820 1710 1890 1820 1710 1880 
120 1710 1910 1840 1770 1910 1880 1830 1770 1850 1920 1660 1710 1750 1980 
180 1970 1870 1930 1780 1890 1880 1750 1740 1710 1770 1820 1990 
3. DM yield (kg/ha) 17/10/83. Mean of 2 replicates. 90% Clover 
P rate Super AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kg/ha) 
4/81 6/81 7/81 3/82 3/83 3/83 4/81 4/ 81 4/81 4/81 4/81 4/81 4/81 4/81 
0 2700 
10 1700 2540 1700 2650 2650 3010 2720 
20 2880 2890 2800 2840 3050 2990 2760 2810 2600 2750 2990 2720 2620 2830 
40 2740 2820 2770 2700 2910 3000 2810 2940 2770 2910 2660 2880 2380 2870 
80 2910 2800 2900 2730 2840 2770 2910 3200 2920 2930 2670 2630 2680 2890 
120 2960 2690 2910 2920 2690 2920 3150 3780 2800 3370 2610 2940 3070 2860 
180 2730 3080 2910 2790 3130 2940 2770 2930 2800 3080 2740 2820 
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Summa r.::t_ 
1. No· response to P, despite low bic P ( 2 ppm, nil plots) 
2. P sources compared on P uptake data (Table 4). All 1981 sources 
(other than C-ORE) more effective than 1981 super. 
1984 Trial to be continued for more data on residual value. 
81KE2 
1. Trial not quantitatively assessed. 
No visual responses. 
2. P sources compared on P uptake data. (Table 2) 
1984 Trial to be continued for more data on residual value. 
81MA4 
Results 
1. OM yield (kg/ha) 19/7/83. Mean of 2 replicates. 80% Clover 
P rate Super AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kg/ha) 
4/81 6/81 7/81 3/82 3/83 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 440 
20 380 500 490 560 690 660 450 490 660 
40 720 530 580 970 880 600 800 640 580 760 830 490 660 480 
80 795 540 1400 1230 1010 1230 900 980 830 1000 800 910 710 750 
120 1700 740 1250 1220 900 960 1050 1100 910 430 1480 950 630 1410 
180 2120 1380 770 730 1340 1300 880 137.0 1580 1380 700 1210 
2. OM Yield (kg/ha) 22/9/83. Mean of 2 replicates. 80% Clover 
P rate Super AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kg/ha) 
4/81 6/81 7/81 3/82 3/83 3/83 4/81 4/81 4/81 4/81 4/ 81 4/ 81 4/ 81 4/ 81 
0 890 
10 940 930 960 990 2850 990 1100 850 810 
20 1290 910 1090 2030 2750 1770 1480 1390 820 950 1490 1130 1180 970 
40 1540 1670 2260 1900 3440 2670 2020 3090 1270 1960 2520 2400 1060 1340 
80 1810 1540 3030 2590 3430 4120 2660 3200 2200 2360 2420 1700 920 2090 
120 3510 1480 2510 2560 3390 3790 3370 2230 1970 2730 2520 1410 3490 
180 3940 3340 3630 3220 3740 3000 3780 2440 3060 3310 1640 3 54 0 
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3. DM yield (kg/ha) 28/10/83
1
• Mean of 3 replicates. 70% Clc;.r~-' ;: 
----··----·-------·---·---·--
P rate Super AS3 LS AS! AS2 GRP GRPS QRP CORE C500 
(kg/ha) 
4/81 6/81 7/81 3/82 3/83 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 1150 
10 1210 1070 1070 1220 1700 1150 1340 - 1600 
20 1310 1220 1270 1490 1550 1620 1370 1420 990 1280 1160 1220 
40 i540 1340 1310 1450 1710 1710 1470 1670 1250 1560 1740 1840 
80 1410 1450 1810 1760 1590 1570 1280 1560 1420 1750 1410 1230 
120 1660 1490 1690 1720 1800 1660 1620 1480 1410 1540 1750 1530 
180 1780 1800 1740 1800 1680 1770 1660 1580 1420 1600 
Summary 
1. P responsive site (new land 1980). 
2. 1981 applied ASl > lime super > ordinary superphosphate in 
effectiveness in year 3 (1983). 1981 rock phosphate similar to 1981 
super in 1983. 
3. 1983 super slightly more effective than 1983 AS3 (Table 4). 
1984 Trial to be continued for more data on residual value. 
82AL10 
Results 
1. OM yield rate (1-5) 11/5/83. Sum of 2 replicates. 100% Clover 
940 
1260 1250 
1280 1250 
1160 1560 
1510 1500 
1610 1720 
P rate Super AS3 LS GRP ASl C500 
(kg/ha) 4/82 3/83 3/83 4/82 4/82 4/82 4/82 
0 2 
10 3 2 2 5 4.5 2 2.5 
20 4 2 2 5 4.5 3 3 
40 6.5 3 2 6 4.5 6.5 4 
60 8 3 2 7 5.5 5 2.5 
80 7 2 2 7.5 6 6 6 
100 8.5 2 2 8.5 7 7.5 6 
120 9 3 3 9 7.5 10 5 
160 10 5 4 8.5 6 8.5 7 
200 10 2 2 10 7 6 
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2. DM. yield rate (1-5) 19/5/83. Sum of 2 replicates. 100% Clove:: 
P rate Super AS3 LS GRP ASl C500 
(kg/ha) 4/82 3/83 3/83 4/82 4/82 4/82 4/82 
0 2 
10 3 2 2 4.5 3.5 2.5 2.5 
20 4 2 2 4 3.5 3.5 2.5 
40 5.5 2.5 2 5.5 5 6 4 
60 7 2 2 6 4.5 4.5 4.5 
80 6.5 2 2 7 5.5 5.5 5 
100 7.5 2 2 8 6.5 6.5 4.5 
120 8.5 2 3 8 7 9.5 4.5 
160 10 5 3.5 7.5 6 8.5 6.5 
200 10 2 2 9.5 6.5 6 
------
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3. .!\ssessment 10/6/83. 100% Clover 
--------------~-------
P rate Super AS3 LS GRP ASl C500 
(kg/ha) 4/82 3/83 3/83 4/82 4/82 4/82 4/82 
0 0 
10 0 720 630 690 520 0 260 
20 460 550 770 770 570 0 420 
40 1230 420 710 1060 870 320 670 
60 1600 630 650 1330 850 900 960 
80 1320 900 750 1540 1390 1130 1050 
100 1660 790 990 1700 1550 1650 1090 
120 1920 740 1010 1870 1600 2050 1180 
160 2070 1440 1230 1817 1430 1990 1450 
200 2020 970 690 2010 1520 1520 
Colour rate* (1-5) Sum of 2 replicates 
0 2 
10 3 2 4 5 4 2 2 
20 3 2 4 7 2.5 4 3 
40 7 2 2 7 6 7 7 
60 8 2 2 8 7 8 8 
80 8 2 2 8 6 8 8 
100 8 2 2 8 6 8 8 
120 8 2 2 8 7 9 8 
160 8 4 2 8 6 8 8 
200 9 2 2 9 5 7 
* 1 = purple (where P def.) or pale (Fe def. - high P rates) 
5 = dark green 
4. Assessioont 20/7/83. 100% Clover 
DM yield (kg/ha). Mean of 2 replicates 
P rate Super AS3 LS GRP ASl C500 
(kg/ha) 4/82 3/83 3/83 4/82 4/82 4/82 4/82 
0 0 
10 0 520 600 560 760 0 10 
20 40 880 900 760 330 0 190 
40 1300 730 1090 1150 1060 1080 930 
60 1730 1080 1270 1560 ll80 1310 1350 
80 1380 1360 1340 1570 1770 1610 1300 
100 1840 1240 1500 1930 1680 1840 1600 
120 1850 1230 1510 2010 1650 1970 1650 
160 2100 1540 llOO 1930 1740 1920 1780 
200 1920 1350 1380 1940 1640 1790 
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Colour rate (1-5) Sum of 2 replicates 
0 0 
10 4 4 6 7 4 2 2 
20 4 6 5 6 3 7 4 
40 8 6 3 5 2 4 10 
60 9 3 4 10 3 6 10 
80 9 2 5 8 2 10 9 
100 9 5 4 9 3 8 10 
120 8 3 2 8 2 7 10 
160 9 3 3 10 2 7 10 
200 9 4 5 10 2 10 
5. Assessment 17/8/83. 100% Clover 
DM yield (kg/ha). Mean of 2 replicates 
P rate Super AS3 LS GRP ASl C500 
(kg/ha) 4/82 3/83 3/83 4/82 4/82 4/82 4/82 
0 160 
10 180 480 430 440 260 80 120 
20 120 650 830 470 380 220 270 
40 910 1070 1250 900 940 830 870 
60 1160 1030 1210 1270 1170 1300 1380 
80 950 1270 1380 1240 1420 1370 1220 
100 1310 1240 1640 1480 1230 1410 1440 
120 1430 1220 1330 1510 1460 1700 1290 
160 1430 1390 1450 1520 1330 1580 1390 
200 1510 1330 1400 1780 1280 1580 
Colour rate (1-5) Sum of 2 replicates 
0 2 
10 3 5 9 7 5 2 2 
20 2 9 7 8 6 5 5 
40 8 10 6 8 2 5 10 
60 9 5 6 9 3 8 10 
80 9 5 5 8 2 8 10 
100 9 8 5 8 2 6 10 
120 7 6 5 9 2 6 10 
160 7 4 6 8 2 6 8 
200 8 6 5 10 2 10 
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6. Assessment 14/10/83. 90% Clover 
··-----·---
P rate 
(kg/ha) 
0 
10 
20 
40 
60 
80 
100 
120 
160 
200 
0 
10 
20 
40 
60 
80 
100 
120 
160 
200 
Summary 
1. 
2. 
3. 
OM yield (kg/ha). Mean of 2 replicates 
Super AS3 LS GRP AS 1 
4/82 3/83 3/83 4/82 4/82 4/82 
2 
3 7.5 6 4.5 4 3 
2 5.5 6 4 5 4 
5 8 8 7.5 7 7 
8 8 7 6 7 6 
7 7 7 8 6 8 
6 7 6 9 6 8 
8 6 9 6 6.5 7 
8.5 7 7 9 6 7 
9 7 8 10 7.5 
Colour rate (1-5) Sum of 2 replicates 
2 
3 5 8 3 5 3 
2 7 5 4 8 7 
5 6 5 5 5 7 
7 2 4 5 5 4 
5 2 3 7 6 4 
4 3 2 5 5 3 
3 4 4 3 2 2 
5 5 4 4 3 3 
4 4 4 4 4 
C500 
4/82 
2 
6 
5.5 
8 
8 
7.5 
6 
8 
8 
2 
8 
6 
7 
5 
8 
7 
7 
6 
1983 super and AS3 plot seeded late - poor early growth (data not 
comparable to 1982 plot data) • 
Trial hayed off at 14/10 assessment - no quantitative yield data. 
P sources compared on early yield data, and P uptake data (Table 
4). Residual value of ASl >lime super (AFL)) >rock 
phosphate > super > C500 (all 1982 applied). For 1983 plots 
(current value) AS3 > super. 
Trial to be continued for more data on residual value. 
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